at 100 MeV, where data for the relevant transitions exist.
At the lower energy of 60 MeV, which is just above the barrier, the effect on the forward cross section vanishes but at large angles beyond the peak the cross section is reduced in agreement with experiment.
Work performed under the auspices of the Energy Research and Development Administration. 
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A remarkable feature in the spectrum of outgoing oxygen nuclei from the reaction E = 104 MeV is that they are produced in the excited 2+ state with a cross section which .
. 1 is about five times larger than the ground state cross sect~on. A typical spectrum taken at the Berkeley 88 inch Cyclotron is shown in Fig. 1 . Such a preference for excited states of the light outgoing nucleus has been observed for some other targets as well.
For typical vibrational nuclei, of which tin is an example, it had been predicted that second-order processes going through intermediate states in these nuclei would affect the 2+ vibrational states iri a characteristic 2 way but not the more strongly populated ground states. If the direct and indirect modes of producing the vibrational state interfere destructively for the stripping reaction, they interfere constructively for the pickup (and vice versa). In the constructive case the usual bell-shaped angular distribution .is expected at moderate energies above the Coulomb barrier, whereas in the destructive case, the angular distribution is predicted to be flat or may even have a dip at the grazing angle. This has now been confirmed experimentally at the Berkeley Cyclotron for the above reaction and its inverse. In drawing our attention to the spectrum of Fig. 1 transitions. In the region of the grazing peak, the effect of indirect feeding of the ground state is not dramatic. The cross section for producing the ground state of both nuclei is reduced by a factor of 2, and the grazing peak is shifted to a somewhat smaller angle. Given all the uncertainties and complexities of reactions between complex nuclei, we would have considered either calculation to be in satisfactory agreement with experiment.
As concerns the 2+ cross sections of tin, we were not able, because of restrictions in our computer programs, to evaluate this effect.
For reasons that we cannot go into here, we expect that the pickup cross section will be unaffected, while the stripping reaction will be moderately enhanced, yielding an improved agreement with experiment. 3
However, the real interest in this calculation turns out to be the unexpected change in the forward-angle cross section. Here we see a dramatic increase, by a factor of 10, in the ratio of forward to grazing-angle
cross sect1on for the ground state, when the effect of exc1tat1on o 0 to its 2+ 9tate is included. Since the cross section to the 18 o(2+) state Recently, they have treated only one of these cases using a surface transparent potential to obtain a large forward cross section. 6
It appears however that these potentials may actually be simulating the physical process of indirect feeding of the ground state through excited states of the light nucleus.
In Fig. 3 closer collision than a direct one. The balance of these two factors leads to a preference of two-step processes for orbits with angular momenta somewhat smaller than the rainbow or grazing angular momenta associated with the peak in the cross section of the direct process. Therefore, forward-angle scattering is enhanced for two-step processes compared to direct ones when the energy is such that the deflection function possesses the rainbow or grazing angle.
A different behavior is observed when the energy is lower and closer to the Coulomb barrier. In this case there is no rainbow angle, and the closer orbits preferred by the two-step process scatter to larger angles than the slightly more distant orbits preferred by the direct process. This is the case for the same reaction of Figs To summarize our results, we have found that transitions through excited states in the projectile or outgoing particle involved in a transfer reaction can produce a large enhancement at forward angles in the ground-state cross section, when the energy is sufficiently high above the barrier so that the grazing angle is truly a rainbow effect. Such an enhancement may occur
when an excited state of one of the light nuclei is produced in the transfer ' reaction with larger cross section than its ground state, and the two are strongly coupled. 0 1s a so s own, ut no ata are ava1 e. common norma 1za 1on factor 6.2 is used for all curves. The calculation is as described for .)
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